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Signalling Competencies For The Future 
Mohanakrishnan Sarvepalli, MIRSE, Atkins, India 

 

SUMMARY 
This paper describes the competencies required for the signalling engineers in future, suggests ways to manage 
them and highlights the recruitment and development models relevant to the future. 

Five mantras for talent acquisition and five mantras for talent retention are also proposed to enable the key talents 
to remain within the organisations and/or within the signalling industry. 

Atkins India has successfully adopted a model where the graduate engineers are trained and moulded to become 
competent signalling principle design engineers in a span of 3 to 5 years.  The graduate engineers are trained and 
mentored in a systematic way throughout their career till they become competent design engineers. 

 

1 INTRODUCTION 

The signalling industry is changing rapidly and it has and will always be in need of competent signalling engineers 
to deliver all the improvements, safely and efficiently. Signalling being a unique discipline the competency cannot 
be developed in a short span of time.  

The main challenge is that the current competencies are not sufficient to manage the future industry needs. We 
have to identify those competencies essential for the future and find ways to develop and keep it relevant for the 
future.  

Due to the large number of current and future projects, the other important challenge is to recruit the talent and 
retain them. The signalling engineers are in high demand due to a shortage of supply; It is very critical for the 
organisations to recruit the right people and motivate to retain them. 

 

2 COMPETENCIES REQUIRED BY THE FUTURE SIGNALLING ENGINEERS 

The railway signalling industry is experiencing a period of rapid change. There are a number of improvements 
which will reshape the industry over the next generation. In the next 15 to 20 years the railway will be a totally 
different industry due to progression. This poses a lot of challenges to all of us, the signalling engineers. 

The various competencies which will be required for the signalling engineers to cope with the future scenarios are: 

2.1 Multi-Specialisation 

In Future, there will be no Single Specialisation that would be useful. With the market emerging with new 
technologies the single specialisation might make it difficult for an expert to change or adapt to newer techniques 
and tools and the career growth may well be slow. E.g. an SSI Data specialist might find it difficult to adapt to the 
future environment where the interlocking data design is no longer exclusive and could be written by a novice with 
the help of advanced data input validation tools.  

Hence the challenge is to become a multi specialist and not just depend on one technique. However, there is a 
risk we might lead ourselves into the ‘Jack of all trades, master of none’ situation. But the idea is to have signalling 
engineers retain their specialisation and also adapt to different specialisations and be able to master these within 
a short time. 

2.2 Keeping Pace with Technology 

The knowledge of technology is useful but more important is the skill of application of that technology. The future 
signalling engineers should be more technology independent, willing to work with various technologies and able to 
master these different technologies in a short space of time, in such a way that they can apply the technology 
safely and efficiently to the railway environment. 
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2.3 Systems Approach - Agile working 

Currently the signalling engineers are aligned to operational core areas such as design, installation, testing or 
maintenance. Even within these core areas they narrow the type of work they do, like working only on specifications 
or only on detail designs etc.  

The challenge for the future signalling engineers would be to be more agile and able to do a variety of jobs and 
more importantly to take responsibility for full solutions from conceptual specification to commissioning of a small 
system, which may be validated by an external verifier at the end of the project. 

Also, the signalling engineers need to have a systems approach and shall be capable of understanding and working 
in different core areas like a signalling principles designer can acquire competency to become principles tester and 
work as either principle designer or tester for different projects maintaining independence. 

2.4 Knowledge of Global Standards 

The rapid pace of change across the sector means that an opportunity exists to develop a more commercially self-
sustaining industry, with less need for government and regulatory involvement overall. The knowledge of global 
standards would become critically important for a signalling engineer to ensure that the best practices are applied. 
Understanding the difference in various railway environments and enable a faster cross acceptance process is 
also equally important. 

2.5 Self-Motivation / Self Improvement 

The world has changed and there is no place for supervisors who just observe the staff doing their work diligently. 
We need the signalling engineers at all levels to perform their job with minimum supervision and that’s possible 
only when they are self-motivated and self-disciplined. 

Self-motivation is also key to the development of an individual beyond their current roles and responsibilities. The 
challenge is how can this self-motivation be attained? 

2.6 Sensitivity to Diverse Cultures 

With the rapid pace of globalisation it is very important for the signalling engineers to be aware of global cultures. 
This aspect is significant as companies have become global with multi nationals or even working in our own nation. 
The need for sensitivity to different cultures will become a necessity eventually and hence a very critical aspect for 
the future and current generation of signalling engineers 

 

3 MANAGING COMPETENCIES - ASSESSING AND KEEPING IT UP TO DATE  

Currently the more common way of assessing and managing the competencies is the IRSE licensing scheme. The 
licensing categories and assessing techniques are being reviewed and kept relevant by IRSE at regular intervals. 
However, in future due to the ever changing environment, IRSE license categories would have to be too generic 
as it cannot possibly cover all required competency levels or if attempted to cover all possible competency levels 
then it would be too many to have for an individual. 

Competence can be defined as the sum of the following 

Competence = skills + knowledge + attitude 

To proclaim an individual as competent, all of these three criteria should be assessed and if any one of these is 
not to the level required then it is potentially unsafe.  

3.1 Assessing Skills – Skills Database 

Each job requires a particular level of skillset to perform that job. To achieve that each individual needs to be 
assessed periodically and a skills database should be prepared for the whole organisation.  

It should be possible to identify the desired skills to do a job and the current skills of the selected individual from 
the database. This comparison will ensure that the individual is competent to do the job or not. A gap analysis will 
also help the individual to know which skills he/she is lacking and focus on acquiring those skills. Training, 
mentoring and coaching, work experience etc. are means to acquire/upgrade the skills. 
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The skills assessment shall be carried out without any bias and by certified assessors but need not be external to 
the organisation. The skills data should be included as a part of the Individuals IRSE Logbook or equivalent and 
periodically updated and reviewed.  

3.2 Assessing Knowledge – IRSE Exams and Signalling Degree 

The knowledge level of the staff can be assessed by conducting exams. IRSE professional examination modules 
are an excellent way to assess the knowledge of an individual in addition to the basic academic qualifications and 
training qualifications. IRSE professional examination pattern is an unbiased way of assessing knowledge of 
railway signalling engineers across the world. 

However, the IRSE exams are only an assessment method, so in addition to that, what we need is to provide 
opportunity to learn. There are few universities in the world teaching signalling as part of a post-graduation degree. 
In UK, Rail industry and Academia worked together created and are now delivering a PG course ‘Rail Integrated 
Design Management MSc’. This is 3-year programme, created by Atkins and University College London (UCL) and 
supported by the National Skills Academy for Railway Engineering (NSARE). 

My proposal is to create basic and advanced signalling diploma courses to provide the learning opportunity to 
signalling engineers joining the industry. The course shall be similar to that of the IRSE exam pattern applicable to 
signalling engineers across the world and also working on various areas such as design, testing etc. The course 
may be led by IRSE with the help of volunteers and delivered through a series of webinars live as well as recorded. 

3.3 Assessing Attitude 

Attitudes are the established ways of how people respond based on their beliefs, values and assumptions. 
Behaviour is defined by the attitude of a person. We need to assess the attitude to decide the right person to do 
the right job. Assessing attitude is more of a psychological way and requires special techniques. It is very important 
that certain attitudes need to be identified, challenged and changed to ensure the safety of a person and safety of 
the railway is not compromised. The UK Industry wide ‘Safe by Choice’ campaign is an excellent initiative in 
bringing a change in attitude. 

3.4 Maintaining Competence Up to date 

The skills and knowledge base to be kept up to date with the changes in technology and applicable standards. 
This requires the next generation of signal engineers to constantly upgrading their skills to meet the changing 
environment and there is a no scope for sluggishness. The organisation shall provide all necessary help, tools and 
techniques required to upgrade the skillsets. Periodical review of competence is a necessity for the future with the 
rapid pace of change. 

 

4 RECRUITMENT AND DEVELOPMENT MODELS FOCUSING ON FUTURE 
CHALLENGES 

There are three main recruitment and development models which might be useful in selecting and nurturing the 
future signalling engineers 

4.1 Graduate Engineer Development Programme 

There are currently a number of graduate recruitment and development programme. The most common and 
effective programmes would have the following steps: 

 College and Corporate Association to ensure the graduates are given an early opportunity to select and 
have a clear path 

 A Robust University course on Railway Signalling to promote the career within the industry 

 Once recruited the graduate engineer is given required training to perform the job and given opportunities 
to learn by rotating assignments 

 Opportunity to obtain chartership and other professional qualifications like IRSE Exams 

 Transforms into Full-fledged signalling engineers in a short time span. 
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4.2 Apprenticeship 

There are currently a number of apprenticeship schemes being adopted by different organisations and the 
proposed scheme would have the following criteria: 

 Suitable for someone without a graduate  qualification 

 College and Corporate Association to ensure the academic growth for the apprentices are provided 

 Part time job to allow them to assist the current signalling engineers and learn the knowhow. 

 Opportunity to obtain professional qualifications like IRSE Exams 

 Transforms into Full-fledged signalling engineers in a relatively medium  time span 

4.3 Job Shadowing  

This recruitment method would be suitable when the numbers of recruits are less and they need to be trained in a 
cost effective way. The following aspects are typical of this sort of scheme: 

 Recruitment can be off-campus through advertisements 

 Once recruited the engineer is assigned to a senior engineer as a shadow. 

 The new recruits to learn through observing and assisting the senior engineers 

 This is a good method for succession planning and very effective way of ‘on the job learning’. 

 There is a risk that the knowledge of the new recruit is limited to the same level as the engineer who is 
being shadowed. This could be overcome by choosing the right candidate for job shadowing. 

 

5  TALENT ACQUISITION AND RETENTION 

The future signalling market require a huge pool of talented resources. Due to significant gap between the supply 
and demand of signalling resources it is not easy to hire or/and fire anyone instantly. FIVE key mantras for attracting 
and retaining the talent is proposed here. 

5.1 FIVE key mantras for attracting the best talent 

1. Create Talent - The best way to hire top talent is to create one. Get involved in the talent development 
by getting associated with the educational institutions. Talent attracts talent. Once you start creating a 
pool of talented engineers then it will grow exponentially within the organisation and also helps to attract 
the talent from outside.  

2. Understand and embrace Diversity - It means embracing people who not only look different but THINK 
differently. There are lot of very talented people who have own businesses, work in different industries or 
have experience outside the railway industry. The organisations shall have a policy to accept this diversity 
and ensure equal opportunities to attract the best talent. 

3. Have a clear career progression path – This will not only help the candidate to understand his/her 
career growth, but also key for organisation to see if the candidate can handle the future responsibilities 
not just the current requirements. Hire those candidates who are interested in growth and not just on 
remuneration. 

4. Quick decision making - The decision making process for most organisations takes several weeks. 
People respond positively to the organisation who streamline their process and get back to candidate 
quickly, even if they did not get the position. Also, moving quickly gives the significant competitive 
advantage over competitors. 

5. Keep your promises – It will be unethical not to do what you have promised at the time of recruitment. 
The bright side of it is you will get a lot of referrals from your current workforce for the future openings if 
you manage to keep all your promises. 
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5.2 FIVE key mantras for Retention of the talent 

1. Hire and Focus on the right people - Retainable employees show a clear commitment to enhance their 
skills and best efforts and to organisation for the long term. Seek out people who are intrinsically motivated 
and interested in developing their skills and careers. 

2. Have a good system for evaluating performance - Both the company and the employee benefit when 
they know each other's expectations. By monitoring and sharing results, it becomes clear whether 
employees are meeting (or not meeting) performance expectations. 

3. Assign Meaningful work – No one wants to do work when they don’t enjoy doing it. The work assigned 
should be made more interesting and the employees should be able to connect with the overall growth of 
the company and self-growth. There is no work which is not meaningful or boring. Each job is equally 
important, managers / supervisors to have skill to assign the right job to the right person. The engineers 
should be able to see the big picture of how their small contribution brings huge benefits to the society at 
the end. 

4. Offer employees a career path and a career development plan - This will allow the employees to have 
a clear long-term vision of their evolving role within the company. It will also allow the company to show 
its commitment to develop its talent, which benefits both the company and the employee. If employees 
have gaps in their skills or experiences, a career development plan (created by the manager, the 
employee, and HR working together) lets the employee realise that the company is genuinely interested 
and prepare the employee for the next step. 

5. Have a recognition program for employees with excellent performance. It's not just the high 
achievers who deserve recognition, but anyone who goes above and beyond the call of duty. Thus reward 
“good examples”, and you create a culture where everyone wants to be a good example. 

 

6 CASE STUDY - GRADUATE TRAINING MODEL ADOPTED BY ATKINS INDIA 

Atkins India recruits fresh engineers as graduate signalling engineers and provide them technical training on 
railway signal engineering. Senior engineers from the team have coordinated and provided training to a number of 
fresh electronics and communication engineers recruited as Signalling Design Engineers over the last 10 years 
and taught them the majority of signalling subjects as faculties.  

The training provided is split into five parts as below 

Part  Description of Training Duration Conducted by Method 

1 Basic Signalling Training 12 weeks In-house senior engineers Class room 

2 Signalling Equipment 
appreciation course 

2 weeks Indian Railway Institute of 
Signal Engineering and 
Telecommunications (IRISET), 
Secunderabad 

Practical 

3 Familiarisation UK signalling 
equipments 

2 to 4 
weeks 

Atkins UK offices and Unipart 
Rail 

Practical 

4 Mentoring to facilitate IRSE 
signalling designer licence 

6 to 9 
months 

In-house senior engineers On-job 

5 Advance Signalling Training 6 weeks In-house senior engineers Class room 

Table 1: Graduate Training Model 

 

Experienced assistant designers who are desirous of becoming competent design engineers were also included 
as part of this training. Graduate engineers have been trained in the basics of signalling (micro station, signalling 
equipments, principles of interlocking, signalling principles, Design process and Design production). Class room 
based training provided supported by tutorial sessions with examples from recent projects. To ensure 
understanding of subjects, written evaluations based on comprehension and objective questions are conducted 
after completion of each training module. Trainees are encouraged to become associate members of the Institution 
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of Railway Signalling Engineers (IRSE) and further to appear and pass the IRSE Exam modules as part of their 
professional development program. 

After completion of basic modules of signalling training, trainees are mentored to produce detail designs. During 
this time they are made conversant with Atkins best practices and get first-hand experience of signalling design 
processes. They are taught techniques of production checking and details of various types of wiring and analysis 
sheets in Line side location designs. During production of this first design most of the details of various design 
sheets are explained to all trainees. Trainees are encouraged to produce different type of designs across multiple 
projects under mentorship. Once they have a thorough understanding of the design process and basic concepts 
and gathered sufficient evidence of designs produced under mentorship then Workplace assessment for an IRSE 
Signalling Designers Licence is commenced. 

 

Trainees are allotted to various project teams after acquiring an IRSE Signalling Designers Licence and start 
producing designs as regular designers. Training of advanced signalling topics is started from this point onwards. 
Trainees spend a half day practicing items learnt in the basic part of training and contributing to productivity of 
teams and the rest  of the day is spent on learning advanced signalling topics  such as Free Wired Interlocking 
circuits, Control Tables, Signalling Principles and Scheme Plans. As part of project work they already dealt with 
Scheme Plans, Control Tables, Location Area Plans etc. of their projects; this makes learning about production of 
these deliverables easier during advanced training. 

 

 

Figure 1: Flowchart explains the process of developing competent signalling principles designers 
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Graduate Engineers have been trained by REP in last 10 years: 

 

 

Figure 2: Graph shows the number of graduates trained in different years 

 

 

Figure 3: Practical Training at Crewe, UK 

Rajeev Gupta (Key Faculty member, standing rightmost) with Graduate trainees of 2012 Intake during their 
practical training at Crewe, UK. 
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2009:    7 

2010:   7 

2012:    12 (+ 1 trainee from Atkins UK installation 
team) 

2013:    15 (+ 2 trainees from Atkins UK installation 
team) 

2014:    11 (+7 trainees from Atkins North America)  
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