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Siemens Rail Systems – Case Study                  

Project Details 
………………………………………………………………… 
Location 
UK 
………………………………………………………………… 
Contact Reference 
Company Siemens Professional Education 

Siemens Rail Electrification 

encompassing: 

• Five Safety Rules 

• Switchgear VR 

Name  

Job Title Engineering Director - Head of 
Engineering 

Tel  

Email  

………………………………………………………………… 
Contract Date 
Start Date 
June 2018 

End Date 
November 2018 

………………………………………………………………… 
Contract Value 

 

Employing over 700 highly skilled people across the UK, Siemens Rail Systems are responsible for 
(amongst other things) installing, operating and maintaining high-performance, state-of-the-art rail 
electrification equipment that is fitted into substations across the UK rail network. 

With a strong focus on stakeholder engagement (both internal and external stakeholders), Siemens 
are proud of their commitment to safety and their investment in their staff. Working closely with 
Siemens, PAULEY undertook to revolutionise their Switchgear training through Virtual Reality and also 
to create an interactive, engaging and effective safety programme for their electrification works, 
starting with the digitisation of the Five Safety Rules course. 

Scope  Part of NCHSR 
Project 

PAULEY Expert in 
field 

Virtual Reality (Oculus Rift) ✓ ✓ 

Blended Learning ✓ ✓ 

E-Learning ✓ ✓ 

3D Modelling/Animation ✓ ✓ 

Digital Assets ✓ ✓ 

Multi-Stakeholder Collaboration ✓ ✓ 

3D Asset Portal  ✓ 

Industry Leading ✓ ✓ 

“I am very impressed with the Augmented and 
Virtual Reality software that has been applied by 
PAULEY in delivering the next generation of digital 
training … this type of equipment and technology will 
be essential in training the next generation of rail 
engineers”. 

Steve Scrimshaw, Managing Director, Power & Gas 
and Power Generation Services, Siemens 

 

 

 

 

 

 

Figure 1: Virtual Reality recreation of a Substation 



             
 

 
2 

 

Siemens Rail Systems – Case Study                  

Project Delivery 

Training on the high voltage electrical equipment poses many safety and logistical challenges. Working 
on live sites is a very dangerous environment with Engineers operating large heavy lifting gear when 
removing components for maintenance and having to be aware of the 25Kv of electricity running 
through which could prove fatal if mistakes are made.  

Siemens Five Safety Rules 

Engineers working on low voltage electrical 
installations are required to follow a number of 
procedures detailed within the Siemens Five Safety 
Rules course.  Siemens Professional Education 
required a highly visual and engaging e-learning 
course covering these safety critical standards: 
disconnecting; securing against reconnection; 
Verifying absence of operating voltage; Earthing and 
short circuiting; and protection against adjacent live 
part 

Working closely with Siemens, PAULEY developed 
an interactive e-learning course to meet these 
learning objectives.  

Health and safety training can at times be seen as uncompelling with trainees becoming disengaged 
from the learning material. This possess significant problems for Management when assessing 
competence for a job role where health and safety is crucial i.e. electrical installations. The previous 
training material that was being used to deliver this important training lacked graphics as the 
situations are difficult to re-create in real life.  The classroom-based training technique was also 
proving to be restrictive in terms of the number of engineers that could be training at any one time, 
which increased costs for delivery and travel to the training venue. 

PAULEY undertook to recreate this training through an e-learning platform and through the 3D 
modelling and animation of electrical switch gears and components it was possible to show the 
electrical safety processes and procedures used in securing and protecting live parts. With the addition 
of a short online test at the end of the training course, we have ensured that the training is easy to 
use, effective and that competency can be robustly assessed. 

Our solution is delivered online ensuring that all engineers have access to it no matter where they 
were based or when they need to undertake the training – the training is now delivered at the point 
of need. With the results of the assessment sent directly to the assessor/line manager, instant 
feedback can be provided with advice on any additional learning required.  Management can also be 
sure that each member of staff has the required competency to undertake their duties before going 
out on site.  

Siemens – ASG 25 Switchgear 

The Sitras ASG 25 air-insulated switchgear is an AC power supply system where a large team of 
engineers carry out complicated operations on the equipment daily.  Siemens Rail Electrification asked 
PAULEY to convert the current switchgear training in to a Virtual Reality simulation to eliminate the 
health and safety/logistical challenges that are inherent with this kind of training.  

Due to the nature of the equipment, engineers have very limited access. Training centres are often in 
locations away from the day to day work sites of the engineers with access to the equipment for 

Figure 2: Five Safety Rules – Earthing & Short Circuit 
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training in high demand. This often requires a 
significant amount of travel for the trainees and 
time lost from their day to day functions. 

The switchgear is a very dangerous environment 
with Engineers operating large heavy lifting gear 
when removing components for maintenance and 
having to be aware of the 25Kv of electricity 
running through which could prove fatal if mistakes 
are made.  

With restricted access to these switchgears training 
is not only limited but also dangerous. It also 
requires significant input both in terms of travel to 
the switchgear location and in the (often fully 
operational) switchgear being made available for training purposes.  

The creation of virtual reality task driven scenarios were designed and developed to allow engineers 
to practice and learn the complex processes of isolating and earthing a half busbar; operation of the 
circuit breaker; removal of a circuit breaker and the removal of the busbar VT. 

Using Oculus Rift as the delivery platform made the interactive VR scenario highly immersive allowing 
the user to work through the scenario in a simplified manner using the touch controllers or a gaze 
interaction. 

By allowing the learner to simulate, practice and learn the process of isolating and removing the 
components using virtual reality we ensured that they could train in a safe, risk free environment. 

The PAULEY digital solution reduced the training time for this scenario down to 7 minutes of VR 
content showing the entire process.  The solution allows the training to be delivered at the point of 
need, in any location and with multiple learners at any one time as they were no longer restricted by 
access to the physical switchgear. 

Innovation and Value Added 

The use of e-Learning in the Five Safety Rules course has enabled a quicker more efficient route to 
competency for large numbers of staff who are now able to undertake the training at the point of 
need in a safe environment. 

By delivering the Switchgear training through fully immersive Virtual Reality headsets engages the 
learner to simulate real-life tasks to be carried out during training. When interacting through the 
Oculus touch controllers it allows the user to interact with a 3D Virtual Reality environment of a 
switchgear and operate it as they would in a real substation.  

The user has the ability to learn muscle memory as the physical actions they would carry out during 
the maintenance tasks they are able to replicate in virtual reality. Practicing tasks on real switchgears 
is highly dangerous and costly as it involves installing, commissioning and configuring them in a 
training environment. A virtual environment allows the switchgear to be duplicated and delivered to 
any location in the country which saves both time and costs. 

Collaborative Approach 

The PAULEY developers worked closely with the Siemens technical engineers to ensure that the 
learning objectives and operation procedures where included within the training application. 
Stakeholders were included in the design and development of the e-learning and VR applications.  

Regular meetings took place to ensure the team at Siemens were kept aware of progress and 
information and any issues during development were transparent and easily overcome.  

Figure 3: Virtual Reality Switchgear Training 



             
 

 
4 

 

Siemens Rail Systems – Case Study                  

During project initiation the PAULEY and Siemens teams worked together to develop a detailed 
storyboard to ensure the information required to develop the virtual realty tasks was accurate 
according to the maintenance manuals and Siemens engineer’s in-depth knowledge. These design 
documents went through regular reviews where feedback was provided by the Siemens team and 
regular communication was maintained so that any technical questions regarding the operation of the 
equipment were clear to the development team and the final application was technically accurate. 

Benefits realised 

By using highly visual 3D animations PAULEY ensured that the engineers would be more engaged in 
the learning and understand the processes they were required to learn. The accuracy of 
demonstrating the process through 3D animated electrical installations meant that learning objectives 
would be met. By allowing the learner to simulate, practice and learn the process of isolating and 
removing the components using virtual reality we ensured that they could train in a safe, risk free 
environment. This digital solution also allowed the training to be delivered at the point of need, in any 
location and with multiple learners at any one time as they were no longer restricted by access to the 
physical equipment. 

A summary of the key benefits realised can be seen on the table below:  

Benefits 

What Direct Trainer Time 

Rationale Interactivity and quality of learning 

Benefit *20% (*estimated) of contact time with rolling stock components 

What Safety (environment) 

Rationale Recreation of high-risk systems and scenarios in a safe environment 

Benefit Accelerated learning, risk reduction 

What Investment in training asset 

Rationale Ability to recreate capital assets digitally 

Benefit Asset Specific - e.g. Switchgear or Substation 

What Maximised Learning 

Rationale Virtual reality technologies improve learning experience 

Benefit Trainees better prepared to undertake challenging industry roles 

Summary  

The use of virtual reality when training on expensive and safety critical equipment is vital to allow 
engineers practice maintenance tasks in a safe environment. They were free to make mistakes which 
is key for learning and understanding what not to do whilst carrying out maintenance processes. If 
mistakes were made on actual live equipment it could prove fatal and very costly. Immersing the 
learner in a simulated scenario which makes them feel as like they are standing in a real-life substation 
allows them to be familiar with the location and interactions required to carry out maintenance and 
operations when they are tasks with working on live equipment. It bridges the gap between classroom 
based training and live practical activities, so they have the maximum level of knowledge to complete 
essential work in as safe and efficient as possible

Please click the following link to view a short video demonstrating the Switchgear VR Simulation. 

 

https://www.pauley.co.uk/videos/temp_13_12/SwitchGearMovie.mp4
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Please see below an example of the images we received from the client for use when creating the 

virtual environment for the switchgear modelling. 

 

Please see below an example of the 3D models/virtual environment we created from the information 

provided by the client for the switchgear modelling. 

 


