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Glossary 

Abbreviation/acronym Description 

ADIF Administrador de Infrastructuras Ferroviarias 

ALD Advanced Logistics Developments 

BV Banverket 

CZ Czech Railways 

DB Deutsche Bahn 

D-LCC Decision by Life Cycle Cost 

IM Infrastructure Manager 

LCC Life Cycle Costing 

LCCA Life Cycle Costing Assessment 

RAMS Reliability Availability Maintainability Safety 

SP Sub Project 

WP Work Package 
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1. Executive Summary 

Participants and Description of work 

Workpackage 7.2 – Training Platform Start date or starting event: T0 

Participant id UIC UNIFE BV NR RFF DB  

Person-months per participant 3 3 2 2 1 3  

 

The Subproject 7 is vital for the overall project. Widespread dissemination of the project results assures 
sector acceptance and implementation of these results. It is also vital to promote the project involving the 
various recipients, the project’s partners to exchange knowledge, the experts to assure sector acceptance, 
the Commission to furnish deliverables and general public to be informed. 

This subproject is organised and managed to assure awareness and implementation of results to all 
stakeholders inside and outside the consortium and liaise with the IP for light rail. Implementation of results 
is the ultimate goal. Dissemination and implementation is often a weak part in railway R&D projects. 
Dissemination is the most crucial part of the project and therefore the results need to be implemented. 

The prime objective of WP7.2 Training Platform is to provide coherent training programmes in order to 
assure the long term availability of skilled and trained workforce for implementation of INNOTRACK results. 

Objectives 

• Mapping of current training practices 

• Establishment of training platform 

• Training on LCC methodology 

 

Description of work  

The work will start with mapping the present state of art and benchmarking of current practices with 
identification of gaps and needs. This work will be initiated by professional staff of UIC with support of its 
members based on experience and achievements made so far with e.g. dedicated courses on high speed 
operation and technology, e-learning and commerce, etc.  

In order to assure wide coverage of the needs of all stakeholders including those not involved in the project it 
is proposed to set up Training Platform, complementary to the Networks of IMs and Industry, which will 
follow up the development and implementation of training programmes in European dimension.  

The staff for training platform will be provided from experienced Infrastructure Managers and Industry, 
supported by academia and other professionals. The project accompanying Training Platform will also serve 
to prepare the necessary strategy for further staff education in close interaction with the industry experts 
responsible for the technical development within INNOTRACK. 

Among the above principle tasks the Training platform will periodically update training programmes including  

• Definition of the training scope for dedicated/targeted groups 

• Specification of training methodologies to be drafted and tested in order to prepare wider application 
for future implementation, in particular appropriate e-learning implementations 

• Preparation of the schedule for training events 

The interactive e-learning seems to be an appropriate attempt to train the huge number of involved staff in 
the course of the physical system/service implementation in particular after project's end. 
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The project will establish synergies between its training and dissemination activities to share as much as 
possible tools, materials and methodologies. 

A specific tool for the training of the generic LCC methodology will be developed and the resulting training 
seminar will be held. 

In this regard a basic training workshop LCC has taken place on 26-27 February 2008 in Paris (s. 3.1). The 
training contained the LCC methodology with theoretical background, results of the software benchmark, and 
exercises of test cases in LCC analysis with the software D-LCC. As a result of the software benchmark in 
WP6.2 D-LCC was evaluated as most suitable tool for INNOTRACK purposes.  

Concerning the tool a specific software training will taken place on 17th September 2008 in Paris. This is a 
part of the contract closed between ALD (as the producer of the tool) and INNOTRACK purchasing the 
software (s. section 3.3). The software tool, import/export of data, modeling etc. will be some of the contents 
of the specific software training. 

LCC is performed in order to evaluate investment alternative. The specific software D-LCC is designed to 
compare different solutions with respect to LCC optimisation, i. e. there will be the chance to compare all the 
calculation, to sum up and finally to extend the model as we have to calculate the full system. To achieve this 
aim a template has been sent out to the SP leaders to be filled in to develop the LCC model based on each 
SP. This contains the definition of relevant data and parameters requirements (to be delivered by SP1-5) in 
the field of LCC and RAMS as input to the LCC model to be developed in WP6.5. On the basis of the 
provided results the design of a proper LCC model with the essential key issues can be carried out (in D-
LCC), that will meet all requirements of each SP and any particular project respectively. 

Furthermore there is a demand for an additional training in Life Cycle Cost Assessment. As a result from the 
questionnaires regarding current training/education and future training needs, all IMs consider Life Cycle 
Cost Assessment an area where knowledge is scarce and in need of training. Therefore the Life Cycle Cost 
Assessment area is given special attention in the training platform.  

As referred to the current status of the responses of the questionnaires there are no technical training needs 
with the exception of Logistics. Therefore on this basis it is not possible to implement a technical training. It is 
possible that further completed questionnaires will be received from IMs. If a technical training is required it 
will be implemented in WP7.2 ‘Identification of needs and specifications for coherent training programmes’. 
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2. Introduction 

The efficient introduction of new products, technologies and procedures in the railway sector cannot be 
achieved without having skilled and trained personnel. 

At present railway sector is characterised by aging of skilled personnel and shortage of qualified staff in 
particular in field and operation. Therefore the establishment of training programmes along with the 
achievements of INNOTRACK project will be vital for the implementation of the results in long term. 

There is some scarce experience at some Infrastructure Managers and Academia with training/education 
short courses but a coherent training programme starting from staff working in the field and ending by 
Engineering for track design and technology does not exist. For establishing and implementing of such a 
programme it is proposed to set up a dedicated Training Platform within INNOTRACK project. 

 

The content of D7.2.2 (Report on current practices for training/education of track staff) is contained in this 
document and involves an evaluation of the current training/education and future training needs of IMs. It is 
drawn from a questionnaire which asks IMs to rate the level of current knowledge and training practises 
against the different technical components of track infrastructure that the project addresses. IMs are also 
asked to indicate the future training needs and rate the level of importance of the different areas. This task 
enables the training platform to focus its efforts in current known deficient areas. This coupled with the future 
task of identifying the needs and specifications for coherent training programmes provides for a complete 
training programme that addresses current and future needs in all the key areas of track infrastructure – 
those areas covered by INNOTRACK. 

INNOTRACK will also set up a training programme for the training of IMs on the use and implementation of 
the generic LCC calculation methodology that the project will devise. This will ensure that the methodology is 
implemented European wide and can serve as a comparison for IMs across Europe. 

 

Note: 

The 'original' deliverables D7.2.1 (Establishment of Training Platform) and D7.2.2 (Report on current 
practices for training/education of track staff) had been merged into a single 'new' D7.2.1 (Establishment of 
Training Platform and report on current practices for training/education of track staff). This “combined” 
deliverable covers both ‘original’ deliverables and follows the progression of work in the training platform 
extending from the establishment of the training platform, through to identification of current practices and 
training needs to current and future training activities. 

The ‘old’ D7.2.3 has become the 'new' D7.2.2 (Identification of needs and specifications for coherent training 
programmes), which is covered in another document. 
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3. Training platform 

The deliverables of WP7.1 are available and in a good shape. The internal project website is running quite 
smoothly and improvements are discussed regularly. 

All sub projects should be covered by the dissemination activities. It is perceived that basic knowledge on 
LCC methodology is not clear among project partners and basic training should address this first. Therefore 
the training within the content of SP 6 – Life Cycle Cost Assessment would be the focus of actions within 
WP7.2. Thus technical training in LCC forms an important part of this work package. 

Life cycle costing is the process of economic analysis and assessment of acquisition and ownership of a 
product. LCC is a supporting method for professional decision making in all phases (especially in early 
phases) of a product’s life cycle. 

3.1 Activities 

The structure of WP7.2 in the combined deliverable D7.2.1 & D7.2.2 separates the Training Platform into two 
streams:  

• Technical 

• LCC / RAMS 

Both streams follow the same process, starting with general training and then moving into specific training 
(content to be determined via outcome of questionnaires and discussion with IM’s and SP/WPleaders). 

 

 

Figure 1: Scheme training platform 
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As Figure 1 shows, training activities have to be planned and developed.  
 
Stream RAMS/LCC Training: 
 

1. General Training Workshop with a basic training 
 
This training workshop with basic training in LCC has taken place 26-27 February 2008 at UIC offices in 
Paris.  

o Target Groups 
� INNOTRACK internal target group: SP leaders and WPleaders 
� External Infrastructure Managers (UIC members): IMs that are interested in LCC 

and RAMS methodology 
o Content 

� Theoretical Background 
� LCC and RAMS definitions 
� Methodology approach of INNOTRACK 
� Economic boundary conditions for LCC and RAMS 
� Results of Software Benchmark  
� Test cases of LCC analysis 

o Venue 
� UIC Paris 

o Time 
� 2 days 

o Date 
� 26-27 February 2008 

 
As a result of the evaluation it could be stated that the regularity of use of RAMS and LCC is low and tools 
and models are mostly self-developed.  

The results of the evaluation highlight the improvement areas followed up: 

• Use of LCC analysis 
• Maintenance and tools analysis 
• Research and development phase, investment phase, operation and maintenance phase, 

disposal phase 
• RAMS standards (not many standards in use; EN 50126 is the most used railway standard), 

RAMS database, RAMS software 
• RAMS tools 

 
Unawareness of different RAMS and LCC terms confirms the need of common typology, definitions of 
methods which will be defined in the frame of INNOTRACK. The dissemination and training are therefore 
vital for INNOTRACK and crucial for the success of the post project phase – implementation of new 
innovative products which must be inter-operable, safe and cost efficient in migration with existing 
infrastructure. 
 
The basic training was on the basis for LCC, how it can be used in INNOTRACK and on the tool that is used 
in SP6. Tool used in training was the commercial specialised software D-LCC. LCC software (D-LCC) helps 
in consideration between variants respecting the whole life cycle. The benchmark and evaluation of existing 
LCC tools are completed, which results in D-LCC as the most suitable tool for INNOTRACK purposes 
(solutions asked in WP6.2). D-LCC is not company specific software and could be used within INNOTRACK. 
 
Test cases of LCC analysis were practised in the training by using the software D-LCC. 
 
Further information of the LCC basic training see attached slides in the annex (s. 5.2). 
Important to highlight that with the software come the model, which means that the work of building it and 
thinking through the model is proceeding in the Work Package WP6.5. The software is not an asset 
management system, it is designed to compare different solutions with respect to LCC optimization. 
 

2. Specific Software Training 
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Referred to the closed contract between INNOTRACK and ALD regarding the D-LCC tool a specific software 
training will take place in Paris conducted by ALD.  
 

a. Software Training Workshop 1 
 

o Target Groups 
� Experts for LCC software 

o Content 
� Software tools  
� Import/export data 
� Modelling 

o Venue 
� UIC Paris 

o Time 
� 1 day 

o Date 
� 17th September 2008 

 
b. Software Training Workshop 2 

 
� Target Groups 

• Experts for LCC software 
� Content 

• Software / Revision after the optimization of the software by implementing 
the integrated improvements by ALD 

� Venue 
• UIC Paris 

� Time 
• 1 day 

� Date 
• To be defined 

 
Regarding the Technical stream the following training activities have to be planned and developed: 
 
Stream Technical Training: 
 

3. Basic Training  
o Target Groups 

� INNOTRACK internal target group: SP leaders and WPleaders 
� Technical Specialists of IMs 

o Content 
� Specific questions of respective railways 
� In depth training of specialist 
� Demonstration and use of model and tool chosen by INNOTRACK 

o Venue 
� At the premises of the respective railway company 

o Time 
� 1 day 

o Date 
� To be defined between training team and railway companies 

4. Specific Training Workshops: 
 

a. Specific WS 1 
 

� Target Groups 
• Technical Specialists of IMs 

� Content 
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• Specific questions of respective railways 
• In depth training of specialists 
• Demonstration and use of model and tool chosen by INNOTRACK  

� Venue 
• At the premises of the respective railway company 

� Time 
• 2 days 

� Date 
• To be defined between training team and railway companies  

E-learning 
 

b. Specific WS 2 
 

� Target Groups 
• All INNOTRACK members 

� Content 
• Demonstration and use of model and tool chosen by INNOTRACK via 

presentation 
• Open forum for discussion  

� Venue 
• At the premises of the respective railway company 

� Time 
• 1 – 2 hours 

� Date 
• To be defined between training team and railway companies 

 
As far as concerning the responses from the questionnaire up to now there are no needs for technical 
training with the exception of Logistics. Mainly all IMs agree training in Life Cycle Cost Assessment and at 
times Logistics is necessary. On the basis of the current responses a technical training is not possible. But 
the assessment of technical training needs is not finished yet, so if a technical training is required it will be 
implemented in WP7.2 ‘Identification of needs and specifications for coherent training programmes’. 

3.2 Current practices for training/education of track staff & needs 

3.2.1 Questionnaire 

To identify the training necessities and the already existing knowledge, a questionnaire has been prepared. 
LCC and RAMS is well known as result of SP6, but the requirements of SP2 – 5 are open. The questionnaire 
is prepared and is to be discussed with SP leaders. The revised questionnaire has to be sent out to the IMs.  

Important to know is level of practical experience, is the training already be offered internal or external of the 
company, is there a training program and is there need for more training. The weighting of the answers have 
to be done to derive the importance of activities. 
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Skill area / Competency What is the level of practical 
experience? 1 - 5 
(1=Low; 5=High) 
Other relevant details? 

Is there currently a training 
program? (Yes / No) 
What is the frequency & 
duration? 

Is there a need for more 
training? (Yes / No) 
Proposed frequency & 
duration? 

Rate importance 
of additional 
training: 1 - 5 
(1=Low; 5=High) 

SP2 – Support     

Monitoring of track bed / support (track 
geometry, ballast profiles, etc) 

    

Maintenance of ballast     

Other (specify):      

SP3 – Switches and crossings     

Monitoring of switches & crossings 
(including Driving & Locking devices) 

    

Maintenance of switches & crossings     

Other (specify):      

SP4 – Rails     

Rail and joint degradation monitoring     

Welding and rail replacement     

Rail maintenance (incl. grinding)     

Other (specify):      

SP5 – Logistics     

Interface with contractors     

Advanced / State-of-the-Art installation 
and renewal techniques 

    

Other (specify):      

For Infrastructure Managers:     

LCC (Life-cycle-costing)     

RAMS     

Cost-benefit analysis     

Other (specify):       

Figure 2 - Questionnaire 

Responses were received from the following Railways: 

• Banverket 

• Czech Railways 

• ADIF 

• Network Rail (Life Cycle Cost Assessment only) 

The completed questionnaires are included in Annex A & 5.1 an evaluation follows. 

It is possible that further completed questionnaires will be received from IMs. The results and analysis of 
further questionnaires will be incorporated into this report, which will be reissued as a new version. The 
evaluation is broken up into segments related to the questionnaire. 
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3.2.2 Analysis of questionnaires & conclusions 

Current levels of practical experience & existing training programmes 

Level of practical experience
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Figure 3 - Current levels of practical experience 

Current training programme - Frequency & Duration   
Skill area / Competency BV CZ ADIF   
SP2 – Support             
Monitoring of track bed / support ����    1 time / 3 yr ����    ����*    Not regular basis   
Maintenance of ballast ����    1 time / 3 yr ����      just conferences   
SP3 – Switches and Crossings             
Monitoring of switches & crossings ����    Every 2nd year ����    ����       
Maintenance of switches & crossings ����    Not regulated ����    ����*    Some in welding   
SP4 – Rails             
Rail and joint degradation monitoring     ����    ����    8 hr / yr   
Welding and rail replacement ����/����    ����    ����    16 hr / yr   
Rail maintenance (incl. grinding) ����      ����    ����    16 hr / yr   
Ultrasonic testing       ����    40 hr / yr   
Stress measurement       ����    16 hr / yr   
SP5 – Logistics             
Interface with contractors ����    1 time / 1 yr         
Advanced installation and renewal ����              

SP6 - Life Cycle Cost Assessment          Network Rail 

LCC (Life-cycle-costing) ����        ����*    Not reg, just conf ����*    Frequency matches demand 
RAMS ����        ����*    Not reg, just conf ����*    Frequency matches demand 

Cost-benefit analysis ����/����    On request   ����*    Not reg, just conf ����*    2 days per every few months 

 

Figure 4 - Current training programmes – frequency and duration 

*For Network Rail, training is provided in support of the Yellow Book, directed at preparing safety cases for 
projects; RAMS and LCC are a component of the training, but not the main theme. 
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Looking at the graph above, the level of practical experience is relatively high in each of the surveyed IMs for 
all the track component areas (Support, Switches & Crossings, Rails) but low for logistics. This indicates that 
the classic track components are generally well understood whereas the more complex but less well-defined 
area of logistics lacks knowledge (with the exception of BV which has evidently improved knowledge in this 
area). 

This fact is reflected in the table of current training programmes, which shows existing training programmes 
of low-medium (but often unspecified) frequency and duration for track component areas (SP2 - 4) but a lack 
of training in Logistics (with the exception of BV which also recorded a high level of knowledge). 

In terms of training priorities, BV generally gives training precedence to Support, Switches & Crossings and 
Logistics and less to Rail; conversely ADIF gives more training to Rail and less to other areas; CZ provides 
similar levels of training to all areas, except Logistics and Life cycle cost assessment. 

Life cycle cost assessment records a low-medium level of practical experience (with the exception of CZ 
where information wasn’t available) with similar counts in each area for each recorded IM. Current training 
programmes either don’t exist or are scheduled on request or when conferences take place. Knowledge and 
training in this area is clearly at a lower level than for (technical) track component areas. 

In the case of Network Rail, training is provided in the support of the Yellow Book (it used to be given solely 
by Praxis, but other organisations now have the competence and approval to provide the training). The 
Yellow Book is directed at preparing safety cases for projects – RAMS and LCC are a component of the 
training, but not the main theme). The frequency is generally matched to demand e.g. a lot of training was 
provided during the West Coast Modernisation. Training on safety related cost benefit analysis features 
prominently in Network rail’s risk assessment training. This is a course given regularly (every few months) 
with a duration 2 days. There isn’t any formal training on more general cost benefit analysis. However, the 
approach is well embedded in a number of processes e.g. investment submissions, standard setting, etc. 

Needs for further training and level of importance 

Need for more training - Frequency & Duration   

Skill area / Competency BV CZ ADIF   

SP2 – Support             

Monitoring of track bed / support N Current regs N Y Every 4 years   

Maintenance of ballast N Current regs N Y Every 2 years   

SP3 – Switches and Crossings             

Monitoring of switches & crossings N   N Y Monthly / 2-5 days   

Maintenance of switches & crossings Y* May be need N Y Monthly / 2-5 days   

SP4 – Rails             

Rail and joint degradation monitoring Y   N Y     

Welding and rail replacement Y   N Y New procedures   

Rail maintenance (incl. grinding) Y   N Y New system   

Ultrasonic testing       Y If necessary   

Stress measurement       Y New methods   

SP5 – Logistics             

Interface with contractors N Current regs Y       

Advanced installation and renewal N Current regs Y       

SP6 - Life Cycle Cost Assessment          Network Rail 

LCC (Life-cycle-costing) Y     Y  Y Few days / 6 months 

RAMS Y     Y  Y Few days / 6 months 

Cost-benefit analysis Y     Y   N Current training adequate 

 

Figure 5 -  Needs for further training – frequency and duration 
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Importance of additional training
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Figure 6 - Needs for further training and level of importance 

The table above shows a somewhat mixed impression for the need for further training in the different areas. 
While the need for further training in track component areas (Support, Switches & Crossings, Rails) is varied 
but generally low (except perhaps in the case of ADIF who deems training in these ‘core’ areas necessary), 
all IMs agree training in Life Cycle Cost Assessment and (at times) Logistics is necessary. The trend follows 
from the previous section of existing training programmes for which IMs have indicated existing knowledge 
and training is more or less adequate in track component areas (SP2 – SP4) but falls short in Logistics and 
Life Cycle Cost Assessment. 

In detail, BV indicates further training is not necessary in Support and Logistics (where current regulations 
confirm) and in Switches & Crossings except for Maintenance where there might be a need (for welding 
there is a clear programme for other maintenance). Further training in Rails and Life Cycle Cost Assessment 
is considered necessary. Czech Railways considers existing knowledge & training in component areas SP2 
– SP4 as adequate with no further training required but sees further training in Logistics as necessary. ADIF 
considers further training in all areas necessary (except for Logistics where no comments were made on 
current knowledge and further training needs) even though current training programmes in Rails are already 
established. Occasional training (once every 2 – 4 years) is preferred for Support while more rigorous 
training for Switches & Crossings is deemed necessary. Training in Rails warrants training only where new 
products/methods are employed. 

Network Rail, who only commented on Life Cycle Cost Assessment, considers further training in LCC & 
RAMS as necessary but Cost-benefit analysis adequate. As follows from the previous section on current 
knowledge/training, all IMs surveyed consider Life Cycle Cost Assessment an area where knowledge is 
scarce and in need of training. As a result, the Life Cycle Cost Assessment area is given special attention in 
the training platform for the project. 

In terms of the importance of further training, the results are varied with all IMs giving differing degrees of 
importance on track component areas – ADIF’s level is constantly high whereas BV & CZ’s count is medium-
low. IMs give training in Life Cycle Cost Analysis elevated importance, which follows from previous results 
(except for Czech Railways which gives the area lower importance). The specific area of LCC rates as the 
highest in overall importance of further training. 
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3.3 Software Tool D-LCC 

As Figure 1 shows, training activities have to be planned and developed. In this course a Training Workshop 
LCC was taken place 26-27 February 2008 at UIC offices in Paris.  

The basic training was on the basis for LCC, how it can be used in INNOTRACK and on the tool that is used 
in SP6. As a result of the benchmark and evaluation of existing LCC tools in WP6.2 D-LCC is the most 
suitable tool for INNOTRACK purposes. Therefore D-LCC was the tool used in training and a the test cases 
of LCC analysis were practised in the training by using the software D-LCC. 

The process of purchasing the software is coming to the end. The negotiation of contract regarding D-LCC 
as common LCC tool for this project is finished and the contract is already closed. The contract based on the 
quotation of ALD contains following points: 

• the costs for D-LCC licenses and improvements are 50.000 €. Max. 10 single licenses for companies 
contracted by UIC. 

• additional licenses cost is 5.700 € per license.  

• the name of contracted company to use D-LCC must be forwarded to ALD.  

• furthermore one day software training to be conducted (in Paris). 

The contract will be signed between INNOTRACK and ALD. The UIC will take the license for all 
INNOTRACK partners. The following partners will buy a license for D-LCC: 

1. ADIF,  

2. BV,  

3. DB,  

4. NR,  

5. UIC,  

6. Corus and 

7. Voest Alpine Schiene 

The following partners are interested to use the program: 

1. Alstom,  

2. CD and 

3. University of Birmingham  

They have to decide as soon as possible to buy a license. 

Nicole Kumpfmüller will contact Alstom and CD and John Amoore will contact Clive Roberts from University 
of Birmingham.  

The following partners will not buy a license: 

1. ÖBB and 

2. ProRail 

ProRail has already a management system including LCC, but supports the project by data.  

 

ALD as the producer of the software D-LCC is going to implement the agreed list of improvements and to 
optimize the tool for INNOTRACK purposes. After the optimization of the software there will be necessary to 
conduct a second specific software training because of the revision part.  
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4. Conclusions 

The training platform of WP7.2 is planned partly as E-learning (web-based) and as personnel training at UIC 
Paris. 

DB is very skilled in the fundamental LCC training, which is also being done as internal training at DB. DB 
also offered another form of this training external for other railway industries. As part of result of SP6, DB is 
the only one partner with a specific LCC training. 

The working package focused, as agreed, on LCC.  

All sub projects should be covered by the dissemination activities. The identification of the needs and 
specifications for coherent training programmes ensure a complete training programme that addresses 
current and future needs in all the key areas of track infrastructure, those areas covered by INNOTRACK. It 
is important to focus the efforts of the training platform in current known deficient areas. The evaluation 
drawn from a questionnaire shows the level of current knowledge and training practises and the future 
training needs with the level of importance of the different areas.  

The classic track components are generally well understood whereas the more complex but less well-defined 
area of logistics lacks knowledge. Thus the level of practical experience is relatively high in each of the 
surveyed IMs for all the track component areas (Support, Switches & Crossings, Rails) but low for logistics. 

This fact is reflected in the evaluation of current training programmes, which shows existing training 
programmes of low-medium (but often unspecified) frequency and duration for track component areas (SP2 - 
4) but a lack of training in Logistics (with the exception of BV which also recorded a high level of knowledge). 

While the need for further training in track component areas (Support, Switches & Crossings, Rails) is varied 
but generally low, all IMs agree training in Life Cycle Cost Assessment and Logistics is necessary. Life cycle 
cost assessment records a low-medium level of practical experience and so current training programmes 
either don’t exist. In terms of the importance of further training, the results are varied with all IMs giving 
differing degrees of importance on track component areas. The specific area of LCC rates as the highest in 
overall importance of further training. 

 

In terms of the assessment of technical training needs the Life Cycle Cost Assessment area is given special 
attention in the training platform for the project. 

As mentioned in the previous section one training activity was the LCC training workshop on 26-27 February 
2008 in Paris. The content of the basic training contained in the LCC methodology and exercises of test 
cases regarding LCC analysis with the software D-LCC. In connection with this action a specific software 
training will be taken place due to the closed contract between ALD and INNOTRACK. The date for the 
software training is fixed on 17th September 2008 in Paris and will be conducted by ALD.  

Up to now there are no technical training needs with the exception of Logistics. On the basis of the current 
responses from the questionnaire a technical training is not possible. But the assessment of technical 
training needs is not completed yet, because it is possible that further completed questionnaires will be 
received from IMs. So if a technical training is required it will be implemented in WP7.2 ‘Identification of 
needs and specifications for coherent training programmes’. 

Important to know is a potential cooperation with the Rail Training Centres Europe-wide. Information of 
different training centres (they have regular meetings) can probably help with input on the questionnaires. 
This point should be followed up strongly and integrated in the training platform for the project. 
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5. Annexes 

5.1 Annex 1 – Completed questionnaires on current practices for 
training/education and the need for further training 

Banverket 
 
Skill area / Competency What is the level of practical 

experience? 1 - 5 
(1=Low; 5=High) 
Other relevant details? 

Is there currently a training 
program? (Yes / No) 
What is the frequency & 
duration? 

Is there a need for more 
training? (Yes / No) 
Proposed frequency & 
duration? 

Rate importance 
of additional 
training: 1 - 5 
(1=Low; 5=High) 

SP2 – Support     

Monitoring of track bed / support (track 
geometry, ballast profiles, etc) 

Varying from no 
experience to very high 

Yes / 3 years 
 

No (according to 
current regulations) 

2 
 

Maintenance of ballast Varying from no 
experience to very high 

Yes / 3 years 
 

No (according to 
current regulations) 

2 

Other (specify):  There is a need for more 
condition monitoring 
besides safety inspections 
(which is what we have 
today), as for example 
track stiffness, gpr etc 
(which is part of SP2) 

   

SP3 – Switches and crossings     

Monitoring of switches & crossings 
(including Driving & Locking devices) 

5 Yes (Tested every 2nd 
year) 

No 1 

Maintenance of switches & crossings 3 Yes (Not regulated) Might be a need 
For welding there is a 
clear programme for 
other maintenance this 
topic can be discussed 

2 
To achive better 
maintenance the 
mangament is 
more important 
than the skill of 
track staff, which 
we believe is 
sufficient in most 
cases 

SP4 – Rails     

Rail and joint degradation monitoring 3 no yes 3-4 

Welding and rail replacement 1/4 Yes/no yes 4 

Rail maintenance (incl. grinding) 2 no yes 4  



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 19 

Czech Railways 

Skill area / Competency What is the level of practical 
experience? 1 - 5 
(1=Low; 5=High) 
Other relevant details? 

Is there currently a training 
program? (Yes / No) 
What is the frequency & 
duration? 

Is there a need for more 
training? (Yes / No) 
Proposed frequency & 
duration? 

Rate importance 
of additional 
training: 1 - 5 
(1=Low; 5=High) 

SP2 – Support     

Monitoring of track bed / support (track 
geometry, ballast profiles, etc) 

4 
 

yes No 
 

2 

Maintenance of ballast 4 Yes No 2 

SP3 – Switches and crossings     

Monitoring of switches & crossings 
(including Driving & Locking devices) 

4 
 

Yes No 
 

2 

Maintenance of switches & crossings 4 Yes No 
 

2 

SP4 – Rails     

Rail and joint degradation monitoring 4 Yes No 
 

2 

Welding and rail replacement 3 Yes No 
 

2 

Rail maintenance (incl. grinding) 4 Yes No 
 

2 

SP5 – Logistics     

Interface with contractors N/A N/A Yes 3 

Advanced / State-of-the-Art installation 
and renewal techniques 

N/A N/A Yes 3 

For Infrastructure Managers:     

LCC (Life-cycle-costing) N/A N/A No 1 

RAMS N/A N/A No 1 

  

ADIF 

Skill area / Competency What is the level of practical 
experience? 1 - 5 
(1=Low; 5=High) 
Other relevant details? 

Is there currently a training 
program? (Yes / No) 
What is the frequency & 
duration? 

Is there a need for more 
training? (Yes / No) 
Proposed frequency & 
duration? 

Rate importance 
of additional 
training: 1 - 5 
(1=Low; 5=High) 

SP2 – Support     

Monitoring of track bed / support (track 
geometry, ballast profiles, etc) 

4 Not on a regular basis, just 
conferences 

Yes, every four years 5 

Maintenance of ballast 4  Yes, every two years 5 

SP3 – Switches and crossings     

Monitoring of switches & crossings 
(including Driving & Locking devices) 

3 No Yes  
Monthly / 2 to 5 days 

5 

Maintenance of switches & crossings 4 No (However, basic 
knowledge dealing with 
switches & crossings is 
included in welding 
courses) 

Yes  
Monthly / 2 to 5 days 

5 

SP4 – Rails     

Rail and joint degradation monitoring 4 Yes, 8 Hours per Year  4 

Welding and rail replacement 4 Yes, 16 Hours per Year Yes, because of new 
existing procedures 

5 

Rail maintenance (incl. grinding) 4 Yes, 16 Hours per Year Yes, because of the use 
of a new system 

5 

Other (specify):     5 

Ultrasonic Inspection 4 Yes, 40 Hours per Year Yes, If It were necessary 5 

Stress Measurement 3 Yes, 16 Hours per Year Yes, because of 
introduction of new 

methods 

5 

SP5 – Logistics     

Interface with contractors     

Advanced / State-of-the-Art installation 
and renewal techniques 

    

For Infrastructure Managers:      
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Network Rail 

Skill area / Competency What is the level of practical 
experience? 1 - 5 
(1=Low; 5=High) 
Other relevant details? 

Is there currently a training 
program? (Yes / No) 
What is the frequency & 
duration? 

Is there a need for more 
training? (Yes / No) 
Proposed frequency & 
duration? 

Rate importance 
of additional 
training: 1 - 5 
(1=Low; 5=High) 

For Infrastructure Managers:     

LCC (Life-cycle-costing) 2 Training is provided in 
support of the Yellow Book 
(it used to be given solely 
by Praxis, but other 
organisations now have 
the competence and 
approval to provide the 
training). The Yellow Book 
is directed at preparing 
safety cases for projects – 
RAMS and LCC are a 
component of the training, 
but not the main theme). 
The frequency is generally 
matched to demand e.g. a 
lot of training was being 
provide during West Coast 
Modernisation. 

There is a case for 
providing more training in 
the areas of LCC and 
RAMS. 
 
The lack of training is a 
key contributor to the 
lack of deployment of the 
methods. 
 
The training should be 
targeted at practitioners 
or potential practitioners 
at various levels c.f. six 
sigma training. An 
appreciation of the 
methods is also required 
by asset management 
policy and strategy 
decision makers. 
 
A course of a few days at 
six monthly intervals 
would probably suffice.  

4 

RAMS 2 As above (LCC) As above (LCC) 4 

Cost-benefit analysis 4 Training on safety related 
cost benefit analysis 
features prominently in 
Network rail’s risk 
assessment training. This 

Current level of training 
is probably adequate. 

2 
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5.2 Annex 2 - Material of Training Workshop LCC taken place 26-
27 February 2008 at UIC offices in Paris 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 22 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 23 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 24 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 25 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 26 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 27 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 28 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 29 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 30 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 31 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 32 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 33 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 34 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 35 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 36 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 37 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 38 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 39 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 40 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 41 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 42 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 43 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 44 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 45 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 46 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 47 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 48 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 49 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 50 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 51 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 52 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 53 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 54 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 55 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 56 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 57 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 58 

 

 

 

 

 

 

 



D7.2.1 – Establishment of training platform INNOTRACK TIP5-CT-2006-031415 
d721_d722-f3p-establishment_of_training_platform 2009/02/06 

INNOTRACK  Page 59 

 

 

 

 

 

 

 


